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Abstract
This paper looks at the profound transitions Japan is currently experiencing,
focusing on ‘techno-entrepreneurship’ and ideological currents of nationalism
and internationalism. After a brief examination of Japan’s financial crisis, it
focuses on manufacturing, both in large firms - with a case study of electric-
electronics giant Hitachi - and small firms. It then looks at policy attempts to
strengthen the science and technology base, and reforms to the bureaucracy
itself. While rejecting some of the more simplistic ‘systemic failure’
explanations of Japan’s ‘lost decade’, it argues that past success made
incremental reform problematic, and conversely that multiple transitions have
complicated subsequent attempts at reform. A reversion to learning from abroad
(notably the US) and openness to inward investment mark a modification of
‘techno-nationalism’, though not its disappearance.
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VHFWRU 0DMRU FRQVWUXFWLRQ FRPSDQLHV ZKLFK KDG UDVKO\ RIIHUHG
GHYHORSHUVFROODWHUDORUJXDUDQWHHVGXULQJWKHEXEEOHERRPZHUHRQO\
NHSW DOLYH E\ PDVVLYH LQMHFWLRQV RI SXEOLF IXQGV LQ WKH IRUP RI
VWLPXOXVSDFNDJHV
(YHQWXDOO\ PDODLVH KLW -DSDQ¶V G\QDPLF PDQXIDFWXULQJ KHDUWODQG
$IWHUDSHULRGRIPDVVLYHLQYHVWPHQWLQWKHODWHVDVXEVWDQWLDO
F\FOLFDO DGMXVWPHQW ZDV WR EH H[SHFWHG EXW DW WKH VDPH WLPH WKH
FXPXODWLYHµKROORZLQJRXW¶HIIHFWVRIIRUHLJQGLUHFWLQYHVWPHQW)',
DQG GLIILFXOWLHV LQ UHRULHQWLQJ GRPHVWLF RSHUDWLRQV WRZDUGV KLJKHU
YDOXHDGGHGNQRZOHGJHLQWHQVLYHJRRGVDQGVHUYLFHVEHJDQWREHIHOW
SDUWLFXODUO\LQWKH60(VPDOODQGPHGLXPVL]HGHQWHUSULVHVHFWRU
/DUJH WUDGH VXUSOXVHV FRQWLQXHG ZLWK QHZ RSSRUWXQLWLHV IRU
HTXLSPHQWH[SRUWVWRSRZHUWKHJURZWKLQ(DVW$VLDQPDQXIDFWXULQJ
SULRUWREXWWKHUHZHUHQRZJURZLQJVLJQVWKDWPDQ\-DSDQHVH
FRPSDQLHV ZHUH IDOOLQJ EHKLQG LQ WKH IDVWPRYLQJ ILHUFHO\
FRPSHWLWLYHJOREDOµQHZHFRQRP\¶ZKLFKZDVHPHUJLQJ
$V FRPSDQLHV VHW DERXW UHVWUXFWXULQJ LQVHFXULW\ VSUHDG DQG













H[SORUH WKHVH LVVXHV SDUWLFXODUO\ WKH ODVW RI WKHVH TXHVWLRQV E\
IRFXVLQJ RQ DWWHPSWV WR QXUWXUHUHNLQGOH µWHFKQRHQWUHSUHQHXUVKLS¶
7KHSDSHUDOVRFRQVLGHUVZKHWKHUWKHVHDWWHPSWVDUHEHLQJFDUULHGRXW
XQGHU WKH VSLULW RI µWHFKQRQDWLRQDOLVP¶ RU DUH OLNHO\ WR OHDG WR
µWHFKQRJOREDOLVP¶
7KH IRFXV RQ WHFKQRHQWUHSUHQHXUVKLS LV GHOLEHUDWH 3RSXODUL]HG
YHUVLRQVRI-DSDQ¶VGHYHORSPHQWDOVWDWHPRGHOKHOGUHVSRQVLEOHILUVW
IRU -DSDQ¶V HFRQRPLF µPLUDFOH¶ DQG PRUH UHFHQWO\ IRU FULVLV
IUHTXHQWO\SUHVHQWDQRYHUVLPSOLILHGYLHZRIEXVLQHVVVWDWHUHODWLRQV
LQ-DSDQDQGGHYDOXHWKHUROHRIHQWUHSUHQHXUVKLS6DPXHOV
 QRWHV WKDW VXFK PRGHOV µUHVW RQ IRXU RIWHQ FRQWUDGLFWRU\





FRQWLQJHQF\ 5HJDUGLQJ HQWUHSUHQHXUVKLS WKH LVVXH LV QRW MXVW
UHFRJQL]LQJLWVFRQWULEXWLRQEXWDOVRGLIIHUHQWVRXUFHVRUW\SHV0RVW
DWWHQWLRQ KDV IRFXVHG RQ ODUJH ILUPV DQG WKHLU OLQNV WR WKH VWDWH
WKURXJK LQGXVWULDO SROLF\ EXW DV 0RUULV6X]XNL  VKRZV LQ


























E\ D SURJUDP RI ILQDQFLDO OLEHUDOL]DWLRQ DQG VRPH GXELRXV SROLF\
FKRLFHVDOWKRXJK-DSDQ¶VFULVLVLWVHOIZDVQRWWULJJHUHGE\DVKDUS





KDG JURZQ WR HQRUPRXV SURSRUWLRQV FI :KLWWDNHU DQG .XURVDZD




IXOOEORZQ FULVLV ZLWK D VWULQJ RI ILQDQFLDO LQVWLWXWLRQ IDLOXUHV RI
LQFUHDVLQJ VFDOH FULWLFLVP PRXQWHG RYHU SUHYDULFDWLRQ DQG
PLVPDQDJHPHQW E\ WKH ILQDQFLDO DXWKRULWLHV ,Q SDUW WKH LQGHFLVLRQ4
ZDV OLQNHG WR WKH EHOLHI WKDW DQ XSWXUQ LQ WKH HFRQRP\ ZRXOG




EHFDPH LQFUHDVLQJO\ UHOXFWDQW WR EDLO RXW ZHDNHU LQVWLWXWLRQV LQ
WUDGLWLRQDO µFRQYR\ V\VWHP¶ PDQQHU 7KUHH IDLOXUHV LQ 1RYHPEHU
LQFOXGLQJWKHILUVWµFLW\EDQN¶+RNNDLGR7DNXVKRNXDQGD
ZHHNODWHUWKHIRXUWKODUJHVWVHFXULWLHVFRPSDQ\<DPDLFKLPDUNHG











EHHQ FRQVLGHUHG XQWKLQNDEOH D IHZ \HDUV HDUOLHU DV WKH\ FURVVHG
WUDGLWLRQDO ]DLEDWVXNHLUHWVX ERXQGDULHV VXFK DV 6XPLWRPR ZLWK
6DNXUD >0LWVXL@ ,%- ZLWK '.% DQG )XML $FFRPSDQ\LQJ WKHVH





PDLQ EDQNV EXW WKH\ GR PDUN WKH EHJLQQLQJ RI D QHZ FKDSWHU LQ
-DSDQ¶VILQDQFLDOV\VWHP













SRRU SURGXFWV DQG VHUYLFHV RI GRPHVWLF LQVWLWXWLRQV ,QFUHDVHG





RWKHUV¶ VKDUHV DOVR FDOOHG µVDIH VKDUHKROGLQJ¶ EHFDXVH LW LQKLELWV
KRVWLOHWDNHRYHUV6SHFXODWLRQRYHUWKHGHPLVHRIWKLVSUDFWLFHJRHV
EDFNWRWKHVEXWVDOHVRIPXWXDOVKDUHVLQFUHDVHGPDUNHGO\IURP
DERXW  DV EDQNV VHW DERXW LPSURYLQJ WKHLU FDSLWDO DGHTXDF\
UDWLRVDQGFOHDULQJXSWKHLUEDGGHEWSUREOHPV,QDGGLWLRQWREDQNV
OLIH LQVXUDQFH FRPSDQLHV WUDGLQJ FRPSDQLHV DQG UHVWUXFWXULQJ
EXVLQHVVHV KDYH DOVR EHHQ VHOOLQJ VXFK VKDUHV WR WKH WXQH RI 









RI FURVVVKDUHKROGLQJ EXW VWDEOH VKDUHKROGHUV DUH EHJLQQLQJ WR
H[SUHVVPRUHµYRLFH¶WKDQWKH\GLGLQWKHSDVW
￿$QGWKHLQFUHDVLQJ




VWDEOH IXQGV IRU LQGXVWULDO GHYHORSPHQW %XW WKH ZHDOWK WKDW WKLV
JHQHUDWHG DQG WKH WUDQVLWLRQ IURP WKH ODWH V ZDV PXFK OHVV
HIIHFWLYHO\ PDQDJHG UHVXOWLQJ LQ -DSDQ¶V ILQDQFLDO FULVLV
8QGHUXWLOL]HGIXQGVLQ-DSDQXOWLPDWHO\IXHOHGEXEEOHVHOVHZKHUHLQ



















µKROORZLQJ RXW¶ RI GRPHVWLF LQGXVWU\ WKDW DV WKH PRVW SURGXFWLYH















-DSDQ¶V ILQDQFLDO FULVLV EXUHDXFUDWLF VFDQGDOV DQG SROLWLFDO
PDQHXYHULQJ ZDV MRLQHG E\ UHSRUWV RI PRXQWLQJ ORVVHV LQ WKH
PDQXIDFWXULQJ VHFWRU IDFWRU\ FORVXUHV GRZQVL]LQJ DQG ULVLQJ
XQHPSOR\PHQW 6XEVHTXHQW GHYHORSPHQWV WR VRPH H[WHQW PLUURU
FKDQJHV LQ WKH ILQDQFLDO VHFWRU FRQVROLGDWLRQ DQG UHVWUXFWXULQJ
LQFUHDVHGIRUHLJQSDUWLFLSDWLRQDQGUDWLRQDOL]DWLRQRIWUDGLQJUHODWLRQV
7KHDXWRPRELOHLQGXVWU\QRWRQO\VDZ5HQDXOWDFTXLUHDVWDNHLQ






VXSSOLHUV SURPSWHG FRQVROLGDWLRQ LQ WKH VWHHO LQGXVWU\ DURXQG WKH
JLDQW1HZ-DSDQ6WHHORQWKHRQHKDQGDQG.DZDVDNL1..RQWKH
RWKHU,QWKHHOHFWURQLFVVHFWRU+LWDFKLDQG1(&PHUJHGPRVWRIWKHLU
'5$0 RSHUDWLRQV 1(& DQG 7RVKLED PHUJHG WKHLU VDWHOOLWH
RSHUDWLRQVDQG+LWDFKL7RVKLEDDQG*(WKHLUQXFOHDUIXHORSHUDWLRQV
,Q2FWREHU6RQ\WRRNWKHKLWKHUWRLQFRQFHLYDEOHVWHSRIVHOOLQJ
WZR RI LWV GRPHVWLF IDFWRULHV WR OHDGLQJ 86 FRQWUDFW PDQXIDFWXUHU
6ROHFWURQ
*OREDOL]DWLRQ RI SURGXFWLRQ QHWZRUNV JOREDO DOOLDQFHV WR UHGXFH
GHYHORSPHQWDQGPDUNHWLQJFRVWVDQGLQWHQVLI\LQJFRPSHWLWLRQDUH
FOHDUO\ IDFWRUV EHKLQG WKHVH GHYHORSPHQWV EXW WKH\ GRQ¶W IXOO\
H[SODLQWKHGLIILFXOWLHVIDFHGE\PDQ\PDQXIDFWXULQJFRPSDQLHVRU
ZK\WKHJOREDOGRPLQDQFHVRPHLQGXVWULHVHQMR\HGLQWKHVZDV












SURMHFWV ZHUH UHLQHG LQ DQG GHFLVLRQPDNLQJ EHJDQ WR JUDYLWDWH
XSZDUGVWRRYHUEXUGHQHGVHQLRUH[HFXWLYHFRPPLWWHHPHHWLQJV
6HFRQG WKH UHVSRQVH WR WKDW WXUEXOHQFH ZDV DJJUHVVLYH SURFHVV
LQQRYDWLRQDQGWKHLQWURGXFWLRQRIPLFURHOHFWURQLFVEDVHGWHFKQRORJ\
ZKLFK FRPELQHG ZLWK FRRSHUDWLYH LQGXVWULDO UHODWLRQV DQG ZDJH
UHVWUDLQWIURPSURSHOOHG-DSDQ¶VPDFKLQHLQGXVWULHVRQWRWKH
JOREDOVWDJH7KHVXFFHVVRIWKLVVWUDWHJ\HVWDEOLVKHGWKHSDWWHUQIRU
UHDFWLQJ WR IXWXUH SUREOHPV WKURXJK LQWR WKH V D WHQGHQF\
UHLQIRUFHG E\ LQWHUQDWLRQDO DWWHQWLRQ DQG DFFODLP $V %DED 
REVHUYHGKRZHYHUQHZVRXUFHVRIFRPSHWLWLYHQHVVZHUHHPHUJLQJ
IURP RXWVLGH -DSDQ
￿￿ :KDWHYHU PLJKW EH VDLG DERXW EUXWDO
GRZQVL]LQJ PHWKRGV WKH IRFXV E\ 86 DQG VRPH (XURSHDQ
PDQXIDFWXUHUV RQ UDLVLQJ ZKLWH FROODU SURGXFWLYLW\ DQG XVLQJ
LQIRUPDWLRQ WHFKQRORJ\ WR DFKLHYH LW LQ DGGLWLRQ WR OHDUQLQJ IURP
-DSDQVKUDQNWKHSURGXFWLYLW\JDSZKLFK-DSDQHVHFRPSDQLHVKDG
HDUOLHURSHQHG
7KLUG LQGLUHFW ZRUNHUV LQ -DSDQHVH FRPSDQLHV H[SDQGHG UDSLGO\




UHODWLRQV VWDELOLW\ ZKLFK ZDV DOVR EHJLQQLQJ WR DWWUDFW ZRUOGZLGH





V\VWHPV IURP DEURDG DQG KLUH IRUHLJQ FRQVXOWDQWV WR DGYLVH RQ












FRUH FRPSDQ\ +LWDFKL /WG KDG DURXQG  HPSOR\HHV EXW





SURILW FHQWUH¶ V\VWHP WRSGRZQ DQG ERWWRPXS LPSURYHPHQW
SURFHVVHV DQG DIWHU WKH ODQGPDUN +LWDFKL 'LVSXWH RI  DQ
HPSOR\PHQW V\VWHP FKDUDFWHUL]HG E\ µZHOIDUH FRUSRUDWLVP¶ 'RUH
+DYLQJQHYHUPDGHDORVVVLQFHLWVSRVWZDUOLVWLQJLQ
KRZHYHUWKHFRPSDQ\DQQRXQFHGDPDVVLYHSURMHFWHGORVVIRUWKH
ILQDQFLDO \HDU  RI RYHU  ELOOLRQ 5HDFWLQJ WR WKH
DQQRXQFHPHQWWKHOHDGLQJHFRQRPLFQHZVSDSHUFRPPHQWHG
-DSDQ¶VHFRQRPLFZRHVKDYHQRZUHDFKHGWKHPDMRUHOHFWULFPDFKLQH













SUREOHPV ZHUH PRUH IXQGDPHQWDO ,Q JHQHUDO WHUPV WKH SUREOHPV
ZHUHWKRVHUHIHUUHGWRDERYH+LWDFKLKDGEHFRPHDYLFWLPRILWVRZQ
VXFFHVV,WKDGORVWLWVHUVWZKLOHYLJRUGHFLVLRQPDNLQJKDGEHFRPH
WRR VORZ DQG LW ZDV QRZ DQ µDOVRUDQ¶ LQ WRR PDQ\ PDUNHWV D
VLWXDWLRQ ZKLFK SURPSWHG µ1HXWURQ -DFN¶ :HOFK¶V IDPRXV






RI FULVLV HOVHZKHUH LQ WKH HFRQRP\ ± WKURXJK ZKLFK D EURDG
FRQVHQVXV ZDV JHQHUDWHG IRU PRUH UDGLFDO UHIRUP WKDQ SUHYLRXVO\
DWWHPSWHG7KHUHIRUPVKRZHYHUZHUHGLIIHUHQWIURPWKRVHRI*(
+LWDFKL DWWHPSWHG WR µGRZQVL]H¶ WR VSHHG XS GHFLVLRQ PDNLQJ DQG
LPSURYHUHVSRQVLYHQHVVWRPDUNHWFRQGLWLRQVZLWKRXWPDVVLYHOD\RIIV










PHDQWLPH PDWXUH RSHUDWLRQV ZRXOG EH VSXQ RXW DV VHSDUDWH
FRPSDQLHV DQG WKH FRPSDQ\ ZRXOG FRQFHQWUDWH RQ LQIRUPDWLRQ11
EXVLQHVV+HDGTXDUWHUVVWDIIZRXOGEHVODVKHGDQGERDUGPHPEHUV











WR FUHDWH D QXPEHU RI VPDOOHU µFRPSDQLHV¶ HDFK RI DURXQG 
HPSOR\HHVZLWKDXWKRULW\DQGDELOLW\WRUHVSRQGUDSLGO\WRFKDQJHVLQ
PDUNHWV DQG WHFKQRORJ\ DQG FUXFLDOO\ ZLWK WKH SRWHQWLDO WR VHW
VHSDUDWHSD\DQGFRQGLWLRQVEXWZLWKRXWORVLQJWKHEHQHILWVRIDFFHVV




IDYRURIµUHDO WLPH¶ GHFLVLRQV +H WROG &(2V RI WKH QHZ EXVLQHVV
JURXSV WKDW KH GLG QRW ZDQW WR GHDO ZLWK WKLQJV WKH\ VKRXOG EH
GHFLGLQJ:LWKLQZHHNVWRIRUWQLJKWO\WRS0DQDJHPHQW0HHWLQJZDV
VDLGWREHGHDOLQJZLWKDIUDFWLRQRIWKHEXVLQHVVRILWVIRUHUXQQHUWKH
6HQLRU ([HFXWLYH 0HHWLQJ DQG GHFLVLRQV ZHUH EHLQJ PDGH RQ WKH
VSRW,QWHUQDOVNHSWLFVEHJDQWRWKLQNWKDWFKDQJHZDVSRVVLEOH)RU
H[WHUQDO VNHSWLFV WKH µLH+LWDFKL 3ODQ¶ ZDV XQYHLOHG LQ 1RYHPEHU
 VHWWLQJ RXW LQ XQSUHFHGHQWHG GHWDLO KRZ VWUDWHJLF IRFXV LQ
LQIRUPDWLRQDQGHOHFWURQLFVµLH¶ZRXOGEHDFKLHYHGLQFOXGLQJWKH
LQYHVWPHQW RI VRPH  PLOOLRQ LQ QHZ LQWHUQHWEDVHG VROXWLRQV
EXVLQHVVELOOLRQLQDFTXLVLWLRQVHTXLW\SDUWLFLSDWLRQDQGDOOLDQFHV
DQGELOOLRQLQH[LVWLQJ,7EXVLQHVVDQGH[LWIURPXQSURILWDEOH
EXVLQHVV ZRXOG EH FDUULHG RXW ,W ZDV DQ DJJUHVVLYH SODQ ZKLFK
IRFXVHGRQEXVLQHVVH[SDQVLRQUDWKHUWKDQHPSOR\HHUHGXFWLRQ12
$QLPSRUWDQWSDUWRIWKHSODQZDVWKHSOHGJHWRUDLVH52(IURP
LQ  WR  E\  DQG VXEVHTXHQWO\ WR  'HFODUHG WKH
SUHVLGHQW DW WKH SUHVV FRQIHUHQFH µ2XU SULRULW\ LV WR LPDJLQH
RXUVHOYHV LQ WKH VKRHV RI VKDUHKROGHUV :H PXVW FKDQJH RXU
PLQGVHW¶
￿￿ %HKLQG JURZLQJ DWWHQWLRQ WR 52( DQG µ,5¶ LQYHVWRU
UHODWLRQV ZHUH OHJDO FKDQJHV PDNLQJ LW HDVLHU IRU GLVJUXQWOHG
PLQRULW\VKDUHKROGHUVWRVXHFRUSRUDWH PDQDJHUV DQG D GHFOLQH LQ
VWDEOHVKDUHKROGLQJDQGUHOXFWDQFHE\-DSDQHVHLQYHVWRUVWRLQYHVWLQ
WKH VWRFNPDUNHW RQ WKH RQH KDQG DQG JURZLQJ SDUWLFLSDWLRQ E\
IRUHLJQLQYHVWRUVLQ-DSDQ¶VVWRFNPDUNHWV,QIRUHLJQLQYHVWRUV
RZQHGRI+LWDFKL¶VVKDUHVLQWKHILJXUHZDV(LJKW
SHUFHQW ZDV FRQVLGHUHG WKH PLQLPXP OHYHO WR DFKLHYH µJOREDO
VWDQGDUGV¶LQ52(%XWLWZDVDOVRFRQVLGHUHGWKH PLQLPXPOHYHO
QHHGHGIRUPDQDJHPHQWSXUSRVHVWRUHVWRUHWKHFRPSDQ\WRKHDOWK
DQG HQVXUH IXWXUH GHYHORSPHQW &KDQJLQJ PLQGVHWV PHDQW IRUJLQJ





FDSLWDOLVP 7KHUH ZHUH RI FRXUVH GLIIHUHQW YLHZV ZLWKLQ WKH








UHFRJQLWLRQ WR DFKLHYHPHQW 7KH QHZ V\VWHP IHDWXUHG D QHZ
TXDOLILFDWLRQ V\VWHP GHVLJQHG WR PDNH WKH FULWHULD IRU SURPRWLRQ
WUDQVSDUHQW D QHZ ZDJH V\VWHP ZKLFK UHWDLQHG D  EDVH
FRPSRQHQWEXWHPSKDVL]HGUHVXOWVLQWKHUHPDLQLQJDQGDQHZ
ZRUN V\VWHP ZLWK PRUH IOH[LEOH ZRUNLQJ SDWWHUQV 6XEVHTXHQWO\ D
SDFNDJH RI IDPLO\IULHQGO\ PHDVXUHV ZDV LQWURGXFHG DQG ZHOIDUH13
VFKHPHVZHUHUHIRUPHGWRRIIHUJUHDWHU FKRLFH PRGLI\LQJEXWQRW
HOLPLQDWLQJ WKH FRPPXQLWDULDQ EDVLV RI HPSOR\PHQW UHODWLRQV
(PSOR\PHQW UHODWLRQV DUH PRYLQJ IURP D µFRUSRUDWH FRPPXQLW\¶
PRGHOWRDµSDUWQHUVKLS¶PRGHO
+LWDFKL ZDV DOVR EHJLQQLQJ WR UDLVH LWV SD\EDFN WR LQGLYLGXDO
UHVHDUFKHUVDVDUHVXOWRIWHFKQRORJ\OLFHQVHLQFRPH
￿￿6XFKPRYHVE\
OHDGLQJ -DSDQHVH FRPSDQLHV LQ  UHIOHFWHG D JURZLQJ SUR





WKH QHHG WR UHWKLQN VWDII GHYHORSPHQW 7KH\ DOVR UDLVHG TXHVWLRQV
DERXW ZKDW MREV VKRXOG EH GRQH ZKHUH ZKLFK OHG WR D EXVLQHVV
SURFXHVV UHHQJLQHHULQJ PRYHPHQW LQ  WDUJHWLQJ SHUVRQQHO
SURFXUHPHQW DQG DFFRXQWLQJ IXQFWLRQV XQGHUSLQQHG E\ ,7
LQYHVWPHQW 7KH %35 PRYHPHQW ZDV VLJQLILFDQW QRW RQO\ LQ LWV
DWWHPSW WR OLQN WKH RWKHU SLOODUV RI UHIRUP WRJHWKHU EXW DOVR LQ




VRPH RI WKHVH WDVNV LQWR VHSDUDWH FRPSDQLHV WR SURYLGH VSHFLDOLVW
VHUYLFHVIRU+LWDFKL*URXSFRPSDQLHVLQDµNQRZOHGJH-,7¶7KLVZLOO
DGGWRWKHJURZLQJSURPLQHQFHRIVHUYLFHFRPSDQLHVZLWKLQWKHJURXS
DQG WKH WUDQVLWLRQ IURP µPDQXIDFWXUHU WR VROXWLRQV SURYLGHU¶ 7KH
FUHDWLRQ RI +LWDFKL &DSLWDO LQ 2FWREHU  IURP WKH PHUJHU RI
+LWDFKL &UHGLW DQG +LWDFKL /HDVH DOVR V\PEROL]HV WKLV WUDQVLWLRQ
$JDLQZKLOHLWLVWHPSWLQJWRGUDZSDUDOOHOVZLWK*(WKHSUHVLGHQWRI
WKLVFRPSDQ\LVDGDPDQWKHZLOOQRWIROORZ*(&DSLWDO¶VEXVLQHVV
SODQ KLV MRE LV WR VXSSRUW PDQXIDFWXUH DQG LPSURYH LQYHVWPHQW
HIILFLHQF\DQGJURZWKZLOOEHPDLQO\RUJDQLF
￿￿14
+RZ VXFFHVVIXO ZLOO WKHVH UHIRUPV EH" 7KH DQVZHU LV LPSRUWDQW
EHFDXVHWKHFRQWLQXHGG\QDPLVPRURWKHUZLVHRIJLDQWVOLNH+LWDFKL
ZLOO KDYH D PDMRU LPSDFW RQ WKH JHQHUDWLRQ DQG GLIIXVLRQ RI
WHFKQRORJ\LQ-DSDQLQWKHFRPLQJ\HDUV7KHUHLVDWHQGHQF\E\VRPH




86 EXW DWWHPSWLQJ WR H[WHQG UDWKHU WKDQ DEDQGRQ WKH µWUDGLWLRQDO¶






EULQJV LW LQWR GLUHFW FRPSHWLWLRQ ZLWK VRPH ILHUFH FRPSHWLWRUV OLNH






WKH µLH+LWDFKL 3ODQ¶ VXJJHVWV D IXWXUH URXQG RI UHIRUPV LQ WKLV
GLUHFWLRQ ,W ZDV HQYLVLRQHG WKDW D VXEVWDQWLDO FKXQN RI WKH 
ELOOLRQHDUPDUNHGIRUDFTXLVLWLRQVHTXLW\SDUWLFLSDWLRQDQGDOOLDQFHV
ZRXOGEHVSHQWDEURDG
7KH µLH+LWDFKL 3ODQ¶ DOVR DQQRXQFHG WKH REMHFWLYH RI LQFUHDVLQJ
SDWHQWDFWLYLW\RYHUVHDVDQGLQFUHDVLQJLQWHOOHFWXDOSURSHUW\VDOHV,Q
 +LWDFKL¶V OLFHQVH LQFRPH RQ D FRQVROLGDWHG EDVLV FDPH WR






































8. QRWZLWKVWDQGLQJ FI WDEOH  IRU WKHLU SUHVHQFH LQ KLJK WHFK
PDQXIDFWXULQJ7KH\ZHUHWUDGLWLRQDOO\FRQVLGHUHGDSUREOHP±WRR16
VPDOOWRRPDQ\DQLPSHGLPHQWWRPRGHUQL]DWLRQ±DQGZHUHORQJ
V\QRQ\PRXV ZLWK µVXEFRQWUDFWRU¶ LQ D GXDO VWUXFWXUH WKRXJK D
VXEVWDQWLDO QXPEHU RI WKHP ZHUH QRW VXEFRQWUDFWRUV
￿￿ (YHQ WRGD\
60(VWHQGWREHOXPSHGWRJHWKHULQWKHSURWHFWHGVHFWRUDQGVHHQDV
D EUDNH RQ DWWHPSWV WR FUHDWH D PRUH RSHQ DQG PDUNHWEDVHG
HFRQRP\
,QUHDOLW\WKH60(VHFWRUKDVDOZD\VEHHQYHU\PL[HGZLWKG\QDPLF
HQWUHSUHQHXULDO 60(V DV ZHOO DV VWDWLF OLYHOLKRRG EXVLQHVVHV FI
:KLWWDNHU  &KDQJH DQG WUDQVLWLRQ KDYH DOZD\V SURGXFHG
ZLQQHUV DV ZHOO DV ORVHUV ± WKLV KDV EHHQ SDUW RI WKH XSJUDGLQJ
G\QDPLFLQWKH60(VHFWRU7KHµQHZ60(SUREOHP¶RIWKHVLV
WKH EUHDNGRZQ RI WKLV 'DUZLQLDQ G\QDPLF 6WDUWXS UDWHV GHFOLQHG
VWHDGLO\IURPWKHODWHVDQGIURPDURXQGZHUHH[FHHGHG
E\FORVXUHUDWHVLQPRVWVHFWRUVRIWKHHFRQRP\ ILJXUH 7KHVH
UDWHV PRUHRYHU ZHUH PXFK ORZHU WKDQ LQ WKH 86









DFWLYLW\¶ GHVSLWH D µUHVHUYH DUP\¶ RI RYHU D PLOOLRQ ZRXOGEH





E\ IDFWRUV VXFK DV GHUHJXODWLRQ DQG ODUJH ILUPV PRYLQJ WKHLU
SURGXFWLRQ EDVHV RIIVKRUH FRQFHQWUDWLQJ WKHLU RUGHUV LQ D VPDOOHU
QXPEHU RI PLGGOHVL]HG VXEFRQWUDFWRUV $Q DGGLWLRQDO IDFWRU
KRZHYHU KDV EHHQ JHQHUDWLRQDO FKDQJH UHWLUHPHQW E\ V DQG17
VIRXQGHUVZLWKQRVXFFHVVRU:KHUHWKHUHDUHVXFFHVVRUVVRPH
KDYHORVWWKHHQWUHSUHQHXULDOGULYHRIWKHLUSDUHQWVEXWVRPHLQMHFW
QHZ LQQRYDWLYH YLJRU E\ LQWURGXFLQJ QHZ WHFKQRORJ\ ODXQFKLQJ D
QHZSURGXFWRUGLYHUVLI\LQJLQWRDQHZILHOG












LQWR D VPDOOHU QXPEHU RI PHGLXPVL]HG ILUPV $W WKH VDPH WLPH




DGDSW WR µSDUHQW¶ FRPSDQ\ GHPDQGV :KLOH VRPH EXLOW D VWURQJ
WHFKQRORJLFDOSODWIRUPULVLQJFORVXUHUDWHVSRLQWHGWRµSRODUL]DWLRQ¶
ZLWKLQWKHVHFWRU0RUHUHFHQWVXUYH\VSRLQWWRWKHFRQWLQXDWLRQRI





SURGXFW PDNHUVRUVSHFLDOLVW SURFHVV EXVLQHVVHV VRPH DUH WKULYLQJ
WKURXJKGHSHQGHQWVXEFRQWUDFWLQJZKLOHRWKHUVDUHVWUXJJOLQJ
1RW VXUSULVLQJO\ -DSDQ¶V ILQDQFLDO FULVLV DIIHFWHG VPDOO ILUPV
HVSHFLDOO\ IURP ODWH  ZKHQ FLW\ EDQNV DQG UHJLRQDO EDQNV
UHGXFHG WKHLU 60( ORDQV VKDUSO\ LQ RUGHU WR LPSURYH WKHLU RZQ18





















 ZKLOH ODUJH ILUPV VKHG RQO\  UHIOHFWLQJ WKHLU UHODWLYH




IURP WKH WULDOV RI WKH V HYHQ VWURQJHU DQG PRUHRYHU WKDW WKH
IRUPHU 'DUZLQLDQ G\QDPLF FDQ EH UHNLQGOHG $W WKH FORVH RI WKH
GHFDGH WKHUH ZHUH VLJQLILFDQW GHYHORSPHQWV WRZDUGV WKLV HQG
&KDQJHV WR WKH OLVWLQJ FRQGLWLRQV RI WKH RYHUWKHFRXQWHU 27&
PDUNHWLQIDLOHGWRSURGXFHDGHFLVLYHVXUJHEXWLQ1RYHPEHU

































:KLOH VFLHQFH DQG WHFKQRORJ\ FDQQRW SURGXFH HFRQRPLF JURZWK





LQ WKH SDVW SOD\HG DQ LPSRUWDQW UROH LQ PDNLQJ DYDLODEOH WR
HQWUHSUHQHXULDO EXVLQHVVHV VXFK D SRRO RI NQRZOHGJH ZKHWKHU E\
DVVLVWLQJ WUDQVIHU IURP DEURDG RU HQFRXUDJLQJ LWV JHQHUDWLRQ DQG
GLIIXVLRQLQ-DSDQ
7KHSUREOHPLVWKHRYHUZKHOPLQJSURPLQHQFHLWZDVJLYHQLQWKH
µ-DSDQHVH PRGHO¶ RI LQQRYDWLRQ LQ WKH V RIWHQ LQ DQ RYHU
VLPSOLILHGIRUP,URQLFDOO\DVLQWKHFRUSRUDWHPRGHOLQIDFWOLQNHG
WR WKH FRUSRUDWH PRGHO VXFFHVV LQ WKH WXUEXOHQW V PDVNHG
QDVFHQW SUREOHPV DQG PDGH LW GLIILFXOW WR DGGUHVV WKHP
IXQGDPHQWDOO\XQWLOWKHODWHV(TXDOO\LURQLFDOO\-DSDQ¶VHDUOLHU
VXFFHVVSURYRNHGDUHDFWLRQLQRWKHUFRXQWULHVQRWDEO\WKH86DQG





LQGXVWULDO DQG 6	7 SROLF\ WR EH VROYHG VLPSO\ E\ GHUHJXODWLRQ
0DMRU FRPSDQLHV FHUWDLQO\ GR QRW VHH WKLQJV LQ WKLV ZD\ :KLOH
JRYHUQPHQWPRQH\FRQVWLWXWHVRQO\RI+LWDFKL¶VRYHUDOO5	'
EXGJHW IRU LQVWDQFH EXW 5	' PDQDJHUV QRWH WKDW LI DQ\WKLQJ LWV
YDOXH KDV LQFUHDVHG LQ WKH ODWH V ,Q D GLIILFXOW EXVLQHVV
HQYLURQPHQWLWKDVQRWRQO\HQDEOHGWKHPWR PDLQWDLQDQGH[SDQG
UHVHDUFKLQNH\,7DUHDVEXWWRPRYHLQWRQHZUHVHDUFKDUHDVOLNH
JHQRPHLQIRUPDWLFV DQG PLFURPDFKLQHV DV ZHOO DV PHGLFDO DQG
ZHOIDUHUHODWHGHTXLSPHQW7KH\GRKRZHYHUEHOLHYHWKDWFKDQJHLV
QHFHVVDU\ DQG VRPH RI WKHLU VHQLRU PDQDJHUV KDYH EHHQ RQ WKH
FRPPLVVLRQVGUDZLQJXSSODQVIRUUHIRUP
7KLV VHFWLRQ ORRNV DW DWWHPSWV WR FUHDWH D FRRUGLQDWHG QDWLRQDO
VFLHQFH DQG WHFKQRORJ\ SROLF\ UHJLPH LPSURYLQJ VWUXFWXUHV WR
LPSOHPHQW WKDW SROLF\ DQG UHPRYLQJ UHG WDSH ULJLGLWLHV OLPLWLQJ




WUDGH VXUSOXVHV EXW DFFXVDWLRQV WKDW WKH\ KDG EHHQ IUHHULGLQJ RQ
EDVLFWHFKQRORJLHVGHYHORSHGDEURDGXQGHUWKHRUFKHVWUDWLRQRI0,7,
:LWK GLPLQLVKLQJ RSSRUWXQLWLHV IRU µFDWFKXS¶ GHYHORSPHQW








UHVXOW RI LQWHUPLQLVWHULDO ULYDOU\ ± DQG D OHQJWKHQLQJ RI SURJUDP




SXUVXLQJ LQFUHDVLQJO\ ULVN\ EDVLF UHVHDUFK XQGHU SUREOHPDWLF
FRQGLWLRQVLELG
+HLJKWHQHG E\ VXFFHVVHV LQ WKH V DQG IDQIDUH DFFRPSDQ\LQJ
SURMHFWVOLNH WKH )LIWK *HQHUDWLRQ µWKLQNLQJ PDFKLQH¶ H[SHFWDWLRQV
ZHUHRIWHQQRWPHW'RPHVWLFFULWLFLVPLQWKHVPRXQWHGRYHUWKH
6	7 EXGJHW WKH GHELOLWDWLQJ HIIHFWV RI LQWHUPLQLVWHULDO ULYDOU\
ULJLGLWLHV DQG UHG WDSH LQ UHVHDUFK SURJUDPV DQG WKH ZHDN
FRQWULEXWLRQRIXQLYHUVLWLHV3DVVDJHRIWKH6FLHQFHDQG7HFKQRORJ\
%DVLF/DZLQ1RYHPEHUPDUNHGWKHEHJLQQLQJRIDVLJQLILFDQW







%DVLF 3ODQ DGGUHVVHG D QXPEHU RI TXDOLWDWLYH FRQFHUQV DV ZHOO ,W
FDOOHG IRU D PRUH FRPSHWLWLYH IXQGLQJ DQG HYDOXDWLRQ SURFHVV IRU22
PRUH XQLYHUVLW\LQGXVWU\ UHVHDUFK FRRSHUDWLRQ OHVV HQFXPEHUHG E\
UHVWULFWLRQVDQGIRUJUHDWHUSRVWGRFWRUDOUHVHDUFKHUVXSSRUW
7KHVH TXDOLWDWLYH FRQFHUQV ZHUH ORQJVWDQGLQJ DQG WKH FRQWLQXHG
ODFN RI FRRUGLQDWLRQ RI 6	7 SROLF\ DW WKH KLJKHVW OHYHO DQG WKH
UHVXOWLQJ LQDELOLW\ WR DOORFDWH IXQGV VWUDWHJLFDOO\ DFFRUGLQJ WR
QDWLRQDOO\ VHW SULRULWLHV ZHUH VHHQ DV IXQGDPHQWDO REVWDFOHV VWLOO
QHHGLQJWREHDGGUHVVHG7KHQHHGIRUIXUWKHUUHIRUPZDVXQGHUOLQHG
E\ SUREOHPV ZLWK QDWLRQDO SURMHFWV OLNH WKH +,, URFNHW DQG WKH
IDLOXUHGHVSLWHFXPXODWLYHFDSLWDOLQYHVWPHQWRIRYHUELOOLRQE\
 RI .H\ 7HFKQRORJ\ 3URPRWLRQ &HQWHU SURMHFWV WR JHQHUDWH
SDWHQWLQFRPH
,Q-DQXDU\DQHZ6FLHQFHDQG7HFKQRORJ\3ROLF\&RXQFLOZDV
ODXQFKHG VLWXDWHG LQ WKH QHZ &DELQHW 2IILFH DQG KHQFH DERYH








HQYLURQPHQW DQG QHZ PDWHULDOVQDQRWHFKQRORJ\ 3ROLF\ ZRXOG EH
LPSOHPHQWHG DQG PRQH\ DOORFDWHG LQ WKHVH DUHDV DFFRUGLQJ WR D










DQ DJHQF\ VWUXFWXUH LQFOXGLQJ WKH  UHVHDUFK LQVWLWXWHV XQGHU WKH23
QHZ (FRQRP\ 7UDGH DQG ,QGXVWU\ 0LQLVWU\ VXFFHVVRU WR 0,7,
$JHQF\GLUHFWRUVZRXOGKDYHFRQVLGHUDEOHGLVFUHWLRQRYHUGHVLJQLQJ
VWUDWHJ\ WR PHHW WDUJHWV VHFXULQJ DQG DOORFDWLQJ UHVRXUFHV DQG
SXUVXLQJHIILFLHQF\1HZIL[HGOLIHFHQWHUVDQGWKHPDWLFSURJUDPVLQ
OLQH ZLWK QDWLRQDOO\ VHW REMHFWLYHV ZRXOG EH HVWDEOLVKHG )XQGLQJ
ZRXOGEHDOORFDWHGFRPSHWLWLYHO\DQGSDUWLFLSDWLRQIURPWKHSULYDWH














DVVRFLDWLRQ RI XQLYHUVLW\ UHVHDUFK ZLWK -DSDQ¶V PLOLWDU\LQGXVWULDO
FRPSOH[DVZHOODVDODFNRIIXQGLQJ([SDQVLRQRIKLJKHUHGXFDWLRQ
LQWKHVSURGXFHGDUHPDUNDEOHJURZWKLQVFLHQFHDQGWHFKQRORJ\
JUDGXDWHV ZKR IHG WKH ERRPLQJ FRUSRUDWH FHQWUDO UHVHDUFK
ODERUDWRULHV DQG GHYHORSPHQW FHQWHUV EXW WKH H[SDQVLRQ ZDV QRW
IXQGHGVXIILFLHQWO\WRPDLQWDLQVSHQGLQJDQGKHQFHVWDQGDUGVRQWKH
UHVHDUFKVLGH6XEVHTXHQWEXGJHWDU\UHVWUDLQWHVSHFLDOO\LQWKHV


























VHUYDQWV ZLOO EH IUHHG IURP PDQ\ RI WKH IRUPHU UHVWULFWLRQV RQ
FRPPHUFLDODFWLYLWLHV




SXEOLF DQG SULYDWH RUJDQL]DWLRQV WR VHW XS EXVLQHVV LQFXEDWRUV







DQG FRPPHUFLDOL]DWLRQ DQG HQWUHSUHQHXU LQFXEDWLRQ ± DV D PDMRU25
REMHFWLYH SLOODU RI XQLYHUVLW\ DFWLYLWLHV DORQJVLGH WHDFKLQJ DQG
UHVHDUFK
2QH HIIHFW PD\ EH WR RSHQ XS UHVHDUFK FRQGXFWHG LQ -DSDQHVH
XQLYHUVLWLHVWRIRUHLJQFRPSDQLHV,Q2FWREHULQWKHILUVWVXFK
GHDO $XVWUDOLDQ PDWHULDOV FRPSDQ\ 6LOH[ 6\VWHPV /WG DFTXLUHG
ZRUOGZLGHSDWHQWVIRUDQHZVHPLFRQGXFWRUPDWHULDOWHFKQRORJ\IURP
.HLR 8QLYHUVLW\ DQG LWV LQYHQWRU ,WRK 6DLG ,WRK µ:H ILUVW WULHG
-DSDQHVH FRPSDQLHV EXW WKH\ VDLG WKH WHFKQRORJ\ ZDVQ¶W SURYHQ
HQRXJKWRKDYHFRPPHUFLDOSRWHQWLDO%XWZKHQ,FRQWDFWHGWKH6LOH[
SHRSOH WKH\ LPPHGLDWHO\ IOHZ WR -DSDQ DQG PDGH WKH GHFLVLRQ
TXLFNO\¶
￿￿
$WWHPSWV DUH EHLQJ PDGH WR PDNH -DSDQHVH XQLYHUVLWLHV PRUH
DWWUDFWLYHWRIRUHLJQVWXGHQWV&RQVWHUQDWLRQWKDW-DSDQLVPLVVLQJWKH
EHQHILWVWKH86JDLQVIURPDWWUDFWLQJDPELWLRXVVWXGHQWVIURPDURXQG
WKH ZRUOG DQG NHHSLQJ VRPH RI WKHP LV HYLGHQW 7KH QXPEHU RI




:KLOH µWHFKQRJOREDOLVP¶ PD\ KDYH EHHQ IRUFHG RQ 0,7, LQ WKH
V WKHUH DUH FRPSHOOLQJ UHDVRQV ZK\ JUHDWHU LQWHUQDWLRQDO
FROODERUDWLRQ DQG H[FKDQJH DUH EHLQJ VRXJKW LQ WKH DUHDV RI 6	7
GHYHORSPHQWHYHQLIIRUWKHHQGRIPDNLQJ-DSDQULFKHUDQGVWURQJHU
,QFORVLQJWKLVVHFWLRQZHVKRXOGQRWHJURZLQJIHDUVLQ-DSDQWKDWWKH
SXEOLF HGXFDWLRQ V\VWHP LV IDLOLQJ LQ EDVLF HGXFDWLRQ RQH RI WKH
VWDWH¶VJUHDWHVWFRQWULEXWLRQVWRLQGXVWULDOL]DWLRQ7RWKHZRUU\WKDW
VFKRROV VWLIOH FUHDWLYLW\ QHZ IHDUV KDYH HPHUJHG RI D ZKROHVDOH
GHFOLQH LQ DFDGHPLF VWDQGDUGV RU µGXPELQJ GRZQ¶ ZKLFK PDQ\




























OHYHOV WR WKRVH RI WKH 86 DQG WR IDFLOLWDWH ZLQGLQJ GRZQ DQG
EDQNUXSWF\7KHPHDQVXVHGWRGHYLVHWKHVHODZVZHUHIDPLOLDU±
GHOLEHUDWLRQ FRXQFLOV FDPH XS ZLWK UHFRPPHQGDWLRQV EXUHDXFUDWV
GUDIW WKH OHJLVODWLRQ ZKLFK SROLWLFLDQV HQDFWHG ± EXW WKH\ ZHUH







GUDZQ XS E\ WKH $GPLQLVWUDWLRQ 5HIRUP &RXQFLO XQGHU WKH














VKRXOG EH WXUQLQJ D FULWLFDO H\H RQ LWVHOI DQG PDNH LWVHOI PRUH
HIILFLHQWDQGFRPSHWLWLYH%RWKRIWKHVHWKUXVWVFDQEHVHHQLQWKHµH
-DSDQ¶FDPSDLJQODXQFKHGDWWKHFORVHRIWKHGHFDGHWRPDNH-DSDQ
WKH ZRUOG¶V PRVW DGYDQFHG ,7 QDWLRQ ZLWKLQ ILYH \HDUV¶ 7KH
FDPSDLJQZDVODXQFKHGDPLGJURZLQJIHDUVWKDW-DSDQZDVPLVVLQJ
RXW RQ WKH µ,7 UHYROXWLRQ¶ HYHQ IDOOLQJ EHKLQG VRPH RI WKH PRUH
QLPEOH$VLDQVWDWHVOLNH6LQJDSRUHDQG.RUHD,QWKH,76WUDWHJ\








SURFHVVHV ZHUH QRW UHGHVLJQHG WR LPSURYH HIILFLHQF\ &ULWLFDOO\
HIILFLHQF\DFURVVPLQLVWULHVZDVQRWWDFNOHG,QSUHSDUDWLRQVIRUWKH
%XGJHWIRUPVIURPWKHYDULRXVPLQLVWULHVKDGWREHUHW\SHGIRUWKH








DSSOLFDWLRQ DQG QRWLILFDWLRQ IRUPV VKRXOG EH PDGH DYDLODEOH
HOHFWURQLFDOO\SXEOLFSURFXUHPHQWH[FHSWIRUSXEOLFZRUNVEHGRQH
HOHFWURQLFDOO\ DQG QHZ VHFXULW\ WHFKQRORJ\ GHYHORSHG ,QGXVWU\
REVHUYHUVDUHQRWDWDOORSWLPLVWLFWKDWWKHVHJRDOVZLOOEHDFKLHYHG
FI,VKLLHWDO
7KH SUREOHP LV QRW MXVW EXUHDXFUDWLF VHFWLRQDOLVP EXW SROLWLFDO
OHDGHUVKLS7KHVWDWHUHIRUPVLQWKHRU\JDYHSROLWLFLDQVGHFLVLYH
FRQWURO
RYHU SROLF\ IRUPXODWLRQ DQG LPSOHPHQWDWLRQ EXW ± DQG WKLV LV D











KLWKHUWR VXFFHVVIXO IRUPXODH LQ WKH IDFH RI D UDSLGO\ FKDQJLQJ
HQYLURQPHQW GHOD\HG WUDQVLWLRQV LQWHQVLI\LQJ WKH SUREOHPV 7KH
EXUVWLQJ RI -DSDQ¶V HFRQRPLF EXEEOH LQ  LV RIWHQ WDNHQ DV D
WXUQLQJSRLQWEXWLQIDFWPD\EHPRUHGHFLVLYHLQWHUPVRI
GHWHUPLQDWLRQWRFRQIURQWWKHSUREOHPVGHFLVLYHO\-DSDQ¶VILQDQFLDO
FULVLV GHHSHQHG VKDUSO\ LQ  PDQDJHPHQW SUREOHPV LQ29
PDQXIDFWXULQJ LQWHQVLILHG DQG WKH µ<DPDLFKL VKRFN¶ JDYH D QHZ





QHZ UHFRUGV IRU VXVWDLQHG JURZWK DQG SHUIRUPLQJ SDUWLFXODUO\





QHZ LGHDV HPERGLHG LQ LQZDUG LQYHVWPHQW DQG GLUHFW IRUHLJQ
PDQDJHPHQW6WDWLVWLFVWHOOWKLVVWRU\7KHUDWLRRIWKHVWRFNRILQZDUG







7KH MXPS LQ LQZDUG LQYHVWPHQW UHIOHFWHG QRW MXVW D JUXGJLQJ
ZLOOLQJQHVV WKDW IRUHLJQHUV PLJKW SOD\ D XVHIXO UROH LQ UHEXLOGLQJ
IDLOLQJLQVWLWXWLRQVEXWDJURZLQJDFFHSWDQFHWKDWWKHLPSRUWDWLRQRI






ZHUH VHHQ DV KDYLQJ PRYHG PRUH VZLIWO\ WR DGGUHVV HFRQRPLF
VWDJQDWLRQ SUREOHPV LQ WKH V +HUH D JURZLQJ PLVWUXVW RI30
EXUHDXFUDWVWRGHOLYHUVROXWLRQVLQWKHSXEOLFLQWHUHVWDOVRLQFUHDVHG
WKH DWWUDFWLYHQHVV RI 86 DQG 8. FRQFHSWV RI DFFRXQWDELOLW\ DQG
JRYHUQPHQW FRPSHWLWLYHQHVV 7KLUG DW WKH FRUSRUDWH OHYHO LQ
PDQXIDFWXULQJ DW OHDVW PDQDJHPHQW PRGHOV ZHUH LPSRUWHG PRUH
GLDOHFWLFDOO\7KH\VWLPXODWHGGHEDWHRQUHIRUPDQGSRVVLEOHVROXWLRQV
WR SUREOHPV ZKLFK KDG EHHQ EXLOGLQJ XS EXW WKHUH ZDV DOVR D
UHOXFWDQFH WR DEDQGRQ SUDFWLFHV ZKLFK KDG JHQHUDWHG SDVW
FRPSHWLWLYHQHVV $W ERWK OHYHOV QXPHULFDO JRDOV LQVSLUHG E\ ±
MXVWLILHGE\±µ:HVWHUQVWDQGDUGV¶6	7VSHQGLQJDVRI*'3





KDG QRW GLVDSSHDUHG ± WKH ,7 VWUDWHJ\ PDGH PXFK RI DYRLGLQJ D
µGLJLWDO GLYLGH¶ DQG WKH µH-DSDQ¶ FRQFHSW LWVHOI ZDV EDODQFHG E\
RWKHUV DGGUHVVLQJ WKH HQYLURQPHQW DJHLQJ DQG XUEDQ UHQHZDO
WRZDUGVPDUNHWEDVHGVROXWLRQVRIWHQOHGE\86WUDLQHGDFDGHPLFV
DQGDQLQFUHDVLQJO\UHFHSWLYHPHGLD7KLVVZLQJZDVOHVVSURQRXQFHG
RU VKRUWHU OLYHG LQ PDQXIDFWXULQJ FRPSDQLHV ZKHUH SDVW
µSURGXFWLYLW\FRDOLWLRQV¶UHPDLQHGPRUHLQWDFW
7KHUHZHUHQRWVXUSULVLQJO\FRXQWHUFXUUHQWVVRPHLQVSLUHGE\WKH
$VLDQ &ULVLV ZKLFK ZDUQHG RI WKH GDQJHUV RI XQIHWWHUHG JOREDO
FDSLWDOLVPKDVW\ILQDQFLDOGHUHJXODWLRQDQGLGHRORJ\GULYHQPDUNHW




7KLV GRHV QRW PHDQ WKDW QDWLRQDOLVP ZDV GHDG $V 'RUH 
DUJXHVHYHQWKRVHFDOOLQJIRUDGLVPDQWOLQJRIµWKHEDUULHUVZLWKLQ¶
IDUUHDFKLQJPDUNHWUHIRUPVWKHWRQLFRILQGLYLGXDOLVPDQG(QJOLVK
DV DQ RIILFLDO VHFRQG ODQJXDJH QRWDEO\ WKH 3ULPH 0LQLVWHU¶V


















DOWKRXJK IRU PDQ\ QRZ ULFK FLWL]HQV WKH LPSRUWDQFH DWWDFKHG WR
PDNLQJ WKH FRXQWU\ VWURQJ KDV GLPLQLVKHG %XW OLNH QDWLRQDOLVP







LQYHVWPHQW LQ $VLD KDV JURZQ QRW MXVW LQ PDQXIDFWXULQJ EXW LQ
VHUYLFHV DV ZHOO 7KLV WZRZD\ SURFHVV LV D VSXU WR QHZ
HQWUHSUHQHXUVKLS
7KH $VLDQ &ULVLV SURPSWHG D IOXUU\ RI UHIRUPV LQ PDQ\ $VLDQ
FRXQWULHVEXWDOVRDTXHVWLRQLQJRIWKHPHGLFLQHKDQGHGRXWWKURXJK
WKH,0)-DSDQ¶VSURSRVDOIRUDQ$VLDQ0RQHWDU\)XQGLQWKHZDNHRI
WKH &ULVLV ZDV VTXDVKHG E\ WKH 86 EXW KDV VXEVHTXHQWO\ EHHQ
UHVXUUHFWHGLQDUHYLVHGIRUPXQGHUWKH&KLDQJ0DL,QLWLDWLYHZKLFK
HQYLVDJHVDUHJLRQDOFXUUHQF\VWDELOL]DWLRQV\VWHPEDVHGRQELODWHUDO32
DJUHHPHQWV /HDGHUV IURP WKH µ$6($1 SOXV WKUHH¶ &KLQD 6RXWK
.RUHDDQG -DSDQ FRXQWULHV DJUHHG LQ 1RYHPEHU  WR FRQVLGHU
KROGLQJUHJXODUVXPPLWVWRZDUGVFUHDWLQJDXQLILHGPDUNHW+RZHYHU
UHJLRQDOLQWHJUDWLRQGHYHORSV±DQGLWLVOLNHO\WREHVORZ±-DSDQ¶V










IRUPHU ]DLEDWVX EDQNV KHUDOGV WKH HQG RI WKH HUD RI SRVWZDU






GULYH WR LQWURGXFH µJOREDO VWDQGDUGV¶ DQG WUDQVSDUHQF\ LQ
DFFRXQWLQJSUDFWLFHVLQ-DSDQ
￿ &I ,QDJDPL DQG 5HQJR VRNHQ  7KHLU  FRUSRUDWH









1RYHPEHU  WR GHFUHDVH VWRFN PDUNHW YRODWLOLW\ 6RPH
REVHUYHUV SRLQWHG RXW WKDW WKH )5& KDG SUHYLRXVO\ DSSURYHG
FURVVVKDUHKROGLQJ VDOHV DV SDUW RI UHFRQVWUXFWLRQ SODQV34
VXEPLWWHG E\ EDQNV WR UHFHLYH SXEOLF IXQGV XQGHU WKH





&RQYHUVHO\ ZKLOH -DSDQHVH H[SRUWV WR (DVW $VLD ZHUH
QHJDWLYHO\ HIIHFWHG -DSDQHVH PDQXIDFWXUHUV ZLWK )',
RSHUDWLRQV ZHUH DEOH WR LQVXODWH WKHPVHOYHV IURP WKH ZRUVW
HIIHFWV WKURXJK LQWHUQDO EDODQFLQJ DQG WKHLU PHGLXP WHUP
VWUDWHJLHV UHJDUGLQJ ZKHUH WR ORFDWH SURGXFWLRQ ZHUH QRW
IXQGDPHQWDOO\ FKDQJHG HJ 7DNLL DQG )XNXVKLPD 




YRJXH IRU DFFODLPLQJ +ROODQG DV D QHZ PRGHO LV D µNLVV RI
GHDWK¶%HOLHILQPRGHOVFUHDWHVULJLGLW\LQWKRXJKWDQGLQKLELWV
UHVSRQVLYHQHVV WR PDMRU FKDQJHV $VDKL VKLQEXQ  $SULO

￿ 6HH IRU H[DPSOH VRPH RI WKH FRQWULEXWLRQV LQ 0DGH LQ -DSDQ
5HYLWDOL]LQJ-DSDQHVH0DQXIDFWXULQJIRU(FRQRPLF*URZWK$V
WKH WLWOH VXJJHVWV WKLV ERRN ZDV D UHVSRQVH WR WKH 0,7
3URGXFWLYLW\&RPPLVVLRQ¶V0DGHLQ$PHULFD,WZDVSXEOLVKHG
LQ-DSDQHVHLQ
￿￿ ,PSRUWV RI WHFKQRORJ\ OLFHQVHV EOXHSULQWV HWF LQ  ZHUH
YDOXHG DW  ELOOLRQ ODUJHO\ XQFKDQJHG IURP  ZKHQ
H[SRUWV EHJDQ WR VXUSDVV LPSRUWV ZKLOH H[SRUWV KDG DOPRVW
GRXEOHG WR  ELOOLRQ KWWSZZZVWDWJRMSKWP
DFFHVVHG  2FWREHU  ([SRUW ILJXUHV LQFOXGH OLFHQVLQJ
DUUDQJHPHQWVZLWKIRUHLJQVXEVLGLDULHVDQGVKRXOGEHWUHDWHG35











￿￿ µ7KH HUD IRU PDQXIDFWXULQJ LV FRPLQJ WR DQ HQG LQ ZKLFK
FRPSHWLWLYHQHVV LV GHWHUPLQHG E\ VXSHULRULW\ RI VKRS IORRU
WHFKQRORJLHV 7KH SULQFLSOHV IRUPLQJ D QHZ W\SH RI
FRPSHWLWLYHQHVV KDYH DSSHDUHG IURP RXWVLGH -DSDQ¶ %DED

￿￿7KLVVHFWLRQGUDZVRQH[WHQVLYHLQWHUYLHZVRQUHVWUXFWXULQJDQG















DFFRXQWHG IRU RYHU  RI *(¶V SURILWV )7FRP  -XO\

￿￿1LNNHLVKLQEXQ-XO\
￿￿ $W WKH 
WK DQQLYHUVDU\ RI LWV VHPLFRQGXFWRU FROODERUDWLRQ ZLWK
&DPEULGJH8QLYHUVLW\+LWDFKLDQQRXQFHGDEUHDNWKURXJKLQ
WKHTXHVWIRUDVLQJOHHOHFWURQPHPRU\GHYLFHZLWKWKHJRDORI
FRPPHUFLDOL]DWLRQ E\  FI )LQDQFLDO 7LPHV  0D\






















WKH PHWKRG RI FDOFXODWLRQ GLIIHUV DQG WKH -DSDQHVH PHWKRG
XQGHUVWDWHV ERWK VWDUWXSV DQG FORVXUHV 0RUHRYHU WKH ODUJHU
-DSDQHVHµVWRFN¶EDVHVKRXOGDOVREHQRWHGEXWVHOGRPLV
￿￿6XUYH\UHSRUWHGLQ&KXVKRNLJ\RFKRHG$FFRUGLQJWR
DQRWKHU VXUYH\ µHVFDSLQJ IURP VXEFRQWUDFWLQJ¶ ZDV WKH WKLUG
PRVW FRPPRQ UHDVRQ IRU 60(V WR FDUU\ RXW 5	' DIWHU µWR
SURGXFHFRPSHWLWLYHSURGXFWV¶DQGµWRPDNHSURGXFWVQRWPDGH
E\RWKHUFRPSDQLHV¶DQGDKHDGRIµDWWKHUHTXHVWGHPDQGRI





DOPRVW GRXEOHG DV ZHOO 7DLZDQ 0RXOG DQG 'LH ,QGXVWU\
$VVRFLDWLRQ PLPHR IURP -DSDQ WKH\ URVH E\ 
SURSRUWLRQDWHO\ E\ VOLJKWO\ PRUH DV RYHUDOO SURGXFWLRQ
GHFOLQHG-'0,$PLPHR
￿￿0,7,VXUYH\FLWHGLQ&KXVKRNLJ\RFKRHG





￿￿ 'XDO VWUXFWXUH FULWLF 1DNDPXUD SRLQWHG WR WKH ODUJH QXPEHUV RI
OHDGLQJ VSHFLDOLVW PHGLXPVL]HG EXVLQHVVHV FKXNHQ NLJ\R LQ
WKH V DQG LQ  WR WKH VSURXWLQJ RI D QHZ NLQG RI
NQRZOHGJHLQWHQVLYHLQQRYDWLYHVPDOOEXVLQHVVZKLFKKHDQG
KLVFROOHDJXHVGXEEHGµYHQWXUHEXVLQHVV¶+LVFODLPWKDWWKHDJH
RIODUJHILUPVZDVRYHU DQG WKDW -DSDQ¶V IXWXUH EHORQJHG WR
VXFKEXVLQHVVHVSURYHGSUHPDWXUHKRZHYHU/DUJHILUPVZHQW
RQ WR JLYH WKH ZRUOG -,7 HWF ZKLOH LW ZDV WKH YHQWXUH













￿￿ ,Q QDWLRQDO UHVHDUFK LQVWLWXWHV WKH SLFWXUH ZDV VLPLODU WKH
SURSRUWLRQ RI 5	' VSHQGLQJ GHFOLQHG IURP  WR 
RYHUWKHVDPHWLPHDQGZLWKLQWKLVEDVLFUHVHDUFKH[SHQGLWXUH
IURPWR/HH7KHILJXUHVDUHIRU
QDWXUDO VFLHQFH RQO\ 6HH .RED\DVKL  IRU D KLVWRULFDO
RYHUYLHZ
￿￿%HIRUHLWVHWXSLWVWHFKQRORJ\OLFHQVLQJRIILFHLQYHQWLRQVDW7RN\R
,QVWLWXWH RI 7HFKQRORJ\ DOOHJHGO\ UHVXOWHG LQ  FRUSRUDWH
SDWHQWVLQRQH\HDUSUHVXPDEO\RQO\RIZKLFKZHUH39
UHSRUWHGWRWKH,QVWLWXWH¶VHYDOXDWLRQFRPPLWWHH,QDIWHU
WKH 7/2 KDG EHHQ HVWDEOLVKHG WKH QXPEHU RI LQYHQWLRQV





￿￿ µ&HQWUDO *RYHUQPHQW 5HIRUP RI -DSDQ¶ EURFKXUH RI WKH
+HDGTXDUWHUV IRU WKH $GPLQLVWUDWLYH 5HIRUP RI WKH &HQWUDO
*RYHUQPHQW  S &I DOVR
KWWSZZZNDQWHLJRMSMSF\XRV\RFKR
￿￿ &ULWLFV IHDU WKH IRUPHU PD\ LQYROYH WKH FRQWLQXHG SUROLIHUDWLRQ RI
µVSHFLDO FRUSRUDWLRQV¶ GHVLJQHG WR SURYLGH HDUO\ UHWLUHPHQW DQG
DPDNXGDULµGHVFHQW IURP KHDYHQ¶ SRVWV IRU EXUHDXFUDWV DQG WKH
ODWWHU FRQWLQXHG µFRORQL]DWLRQ¶ RI ORFDO JRYHUQPHQW E\ FHQWUDO
JRYHUQPHQWEXUHDXFUDFLHVLQ DGGLWLRQ WR WKHLU FRORQL]DWLRQ RI WKH
QHZFHQWUDOVWUXFWXUHV
￿￿(JWKH)HGHUDO$FTXLVLWLRQ6WUHDPOLQLQJ$FW3DSHUZRUN
5HGXFWLRQ $FW  )HGHUDO )LQDQFLDO 0DQDJHPHQW
,PSURYHPHQW$FW,QIRUPDWLRQ7HFKQRORJ\0DQDJHPHQW







µJOREDOL]DWLRQ¶ LQQRYDWLYH SUDFWLFHV DEURDG DUH PRUH YLVLEOH40
WKDQ HYHU SURPSWLQJ EHQFKPDUNLQJ DQG IXHOLQJ GHEDWHV RQ
FRPSHWLWLYHQHVV ZKLFK HOHFWHG JRYHUQPHQWV LJQRUH DW WKHLU
SHULO 1RZKHUH LV WKLV PRUH HYLGHQW WKDQ WKH 8. ZKHUH LW
IHDWXUHV )RUHVLJKW H[HUFLVHV WDUJHWHG VFLHQFH DQG WHFKQRORJ\
IXQGLQJ LQLWLDWLYHV WR IRVWHU WHFKQRHQWUHSUHQHXUVKLS FOXVWHUV
DURXQG XQLYHUVLWLHV PRELOL]DWLRQ RI VRFLDO VFLHQFH IRU WKHVH
HQGV41
TABLE AND FIGURE
Table 1 Small firm employment in high tech manufacturing industries
in Japan, US and UK.42
Japan (1996) US (1997) UK (1998)
Chemicals 19 10 9
(pharmaceuticals) 13 9 5
Metal working, textile and
special purpose machinery
46 42 39
(special purpose machinery) 45 32 35














Medical instruments 44 20 41
Instruments for checking,
testing, navigating,
industrial control and other
purposes
20 15 16
Optical instruments 37 13 28
Aerospace 21 4 5
(All manufacturing) (45) (22) (25)
Notes: UK figures are for businesses with 1-49 employees, Japanese figures for
4-49 and US figures for 0-99.
Definition of ‘high tech’ based on Butchart, 1987 and Heckler, 1999.
Sources: Japan – MITI Kogyo tokei; US – SBA online figures; UK – DTI SME
Statistics for the UK.43












￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
6WDUWXSV
&ORVXUHV
Notes: establishment base, all sectors excluding primary; startup
(closure) rates =
no. of startups (closures) during period x       1           x 100
no. of est.s at beginning of period  years during period
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